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•7i* h *l!f&fc LTflMtU #i7-> , xi' r- ;9*-^-:rt-^-' 
imffi*«K J: Lfc»<ft\ WSJ&*T 
fgy>- K-*x7_L<7)ilMKg*rvx;7 hott«T*4 

« * 14^95 & Sr tz K£* L fc±IB««* /vx^K: 
o 

[11**3] *fcl4 2UfB«©fflfJ3WriB& 

m%mwi*7is*? h^ststrvx? n*, an 

co^rB * L * lift* 7* v x * h ri» p> 

fi-t * t * u t4 § * 7 ->* x * h ip$li8l l x 
* h * mufti-** yfe-5>«r»«U 
«Sli*yvxi> h^#«EL^v>t itciii^-rvx^ h 
7&*^IJ Bfe ^> tL/c g* ^ fife •y-b-vilHSTcO^-rvx;}' b 

[#£iS<op*fflfcl&"§S] 

[0 0 0 1 1 

[f&^oJS-r^JSW^-if] *3SW«±, ffi»J£*Tf^- K 
•>iTlci3V^T, ityyx^FoaSt/yx^hS' 

[0 0 0 2] 

Jft*Ti6^- Kfx7 (FPGA (Field Prog 
rammable Gate Array) ^PLD 
(Programmable Logic Devic 
e) m (4ASIC (4*5fcfflifcfel»t I C) f^^^f^ 
■^4LSI Srf^JS-J-ilWOK^^iOL S I tfta 

(4*, FPGATii, a. -if a«f-7cT7o 9*7 A pT||g& 2 
o o or- r-~Sfc/5r- hfigOf^StHill-^i 



2 

y- h7 w *mtt-rztzi(><D%kmtiium<ou 
ft, **vm4 i o o om&T <o'j?&tkm%Kmmztix 

^fz 0 tfz. PLDT-li, AND Y— Y &<D 7U-f iO 
Ry-F»07l"fH4»), y->i«Stitx 

V7 h^x7^Ii:i i?l£SL-cv»fc*|toSEM*^ 
- K^x70tiSii:J: t}^T^/c^{- (,fflv^(b^T# 

■c**j*-c*4. ;o*i:iiu nm&Tijm*"- k 

■)x7tiJ P C A (Plastic Cell Ar 
c h i t e c t u r e ) It-a^fi^'&MHIt* 
-2>iMi&2EJS.Fp , 3M (CSPlConstrainSati 
sfaction Problem) Sr»<^ffi#4l* 
S*iTV>* (il?f> 'MS, 7X^, #i£, /hS> "#Lfflft 
Hai-*W»*WfigL S I T-*-f *^ir" H 
^ffiffiilte^StftrflfSEfR^ (VLSI SS:tr«#r] , VL 
D97-114, 1998#3^#BB)o 

20 [0003] w»*j£ra«*a^*«r»c 

o^ra^So EI7lC^i"J:-5H, PCAI4, ffiZUjg 
^ft^— &-fe;V (Cell) 1 0T-«Jj££rU 
;H4&*&*SP 1 lt7 , 7^f-f5'!!'Sl2 tfrbfS. 

Lfc-k;H OW/^^-r-r -y 2 

(El 1#H?.) o :(T)PCA* s «OPLD, FP 
GA*iWfc*jft»4, 7*7*t4 y?mi 2 0f^»x 

tf*p c a s $t i- 4 ►) e#w*>o^j(c^T*>n* - 1 r**> 
c A<ortg|$-eafc?ijK|i3B-e§ sfij.a^t PCA<ot 

o 

[0 0 0 4] 118(4, PCArtSBt-Jstt-i.^T'vx^ h 
40 <D^fiE^t,ri«s£f TOt'f ? )V*7fi-fmX'*>Z, e PCA 
T-14, »/;i:*7yx? h*^J«i-4WP, 4Hr^Oifl* 

•y-b-v t UTii«L, ®&mm<V®£&*-te£V®$& 
<7>mW}$:ft7 Uf772 2) o iriic4<9, ^"/vx 
i7 M^)ii^7ti, 4«?W;t7yx^ ht4. fife 
©t-7yxi' ht> yt-yWl) i: <0 ifT^btfh 
Uf7724) , rta5ttS6^il^$-fr {A7-V72 
so 5) , .J2.RKXoi:T«! ! a«i*«:«0*r->'*^ h U> -y 
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vx* h**j*LTv>* (^t 1 
•^2 6) o iOiii:, PCAtMi, jffl*a*SPl 1 

[0 0 0 5] WT, WtfiS^Iffi^- K*x7±t-«&<d 
M*b££Mfl (CSP) £S?<fl)£fflv>-ci8.iK 

-r^o sij^jshs (csp) i±, AijEDifei^a** 

ix2, ■ 'xC#*9, *<Dmttt&G®Lm&i!><*1%-? * 

mnb%s.wm (csp) 

f£Sfr : XI, X2, X3, X4, X5 

ffiiic : Di=D2=D3=D4=D5= 
Mtt&tt: tl= (XI, X2) , t2= 

t 3= (X2, X4) , 1 4 = 

Ri= I (a, b) , (b, 
R 2 = I (b, b, e) , 
R3= I ( e , a ) , ( a , 
R4= I (e, d) , (a, 
M: (b, a, b, c , d) is 

[0 0 0 7] EI9Ji, WMHTftA- K*x7K*j£$ 

«*3H-bi-c*-&o B««^-K9*r±fCPS 

PMS*^** h tt/vxi' h l 0 
1) , SJ:CF#MM*f|: (ti, Ri) , (t2, R2) , 

• » (tU, RU) 4f»C**Sft*«l»*rya.^ h* 

k- lflOWISitryi? h*<bMfcK**LTfca*« 
►)iTf)Jlfcifi (di. d 2 , • •, dC) 

« ( 'u' ) tfM'QMr tiiTv>ii^t*i. 
lOiWifttry*^ Higt/vx? hOftiJ^#lc^ 

& (di' , d2' , • •• dC ) LT 
JSk + lflOWftt/y'x? HCjSflli-4. 

K«i, SML/^> y-t- v£5£il§-rs (*7'y'x^ h 1 
03). Sfet/yxy Hi, h 

* h 1 0 1) o «f&0$IJi?S*-7vi? hT-*-2,^m#g 
©flHl&tfrvx* i*&ty->'x^ (d 
i* , d 2 ' , • •, dC ) **iJHBS*i4 {iff Vs. 9 



S»^i4^MtO= (xl, --xl) (Ui 
< j ^ n) »wWLT«»)ar^rffi«rffiO«*««||!jRO = 

I (u, • • • v) £D I X • • XD I I (u, • • • 
v) | ^TCifiRO (lSk^m) 

{C#LT I (di, d2, • • d C) eDiXD2X • • • 
XDnl (d I, • • d I ) € R 01 tWItiift (d 
l, d2, • • dC) Z&lb&ffimX'&Zo tOiROO 
10 ffi (tO, RO) **£M£|*ff fclMo 

[0 0 0 6] ftl£j%£MJH (CSP) tcli, £T©&£r 

*) *fr «M&3CJ£M« (CSP) 



la, b , c , d , e| 
(xi, X3, X4) , 
( x 2, x 5) 

a) , (b, e) I 
(b, c , a) , ( c , b , e ) I 

d) , (a, e) I 

d) , (d, a) I 
J: If ( b , e, c, a, d) 

M 0 5) . **T> v±-*J*$tmi,tzMm*-7 

Mi, %.toiff*J*? h^T> 

[0 0 0 8] »yyx^ Hi. jfi (di* , d 2 * , 
so ■•, dC) *»*»*»JH-Ji|jS*-c 

ti, 5»-b.-y*5&«L^:l*jSC-Cfltjli-t*o 
KJifl?4ftLi:fc&o r^TMi, ^-x. fe*i.fc|HI«©«fl-W 

icitui, #i*!)*7*yx? M=«»)3Te>;fifc«fl'IHJ 
Hli^JUftka^n***, 'Mft*#OROOt-fX4f* 
40 §v>Jfc§-g\ ^l^^y'x^ h-C(75MS^B#K^^^ 

fit-, :o± i %nffi<r>**3-zmm+&l3&£ L 

##-ctt«***L-cv»4 0 hi oii, mm&tim-"— k 

1 )x7li:M?W;5^*7'yxi' h -eH^co^ffe 
SP<0tajT, R 3 ^ 2-OH^i)JtTR 3 ' iJitfRs" £ 
50 [0 0 0 9] 
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K^*T±e«**n/c«»o*ry*^ b# 

IX, 1 0- 9 8 6 5 7.-5§-9!*Bl*i3 J: £>*Hffi# 

i:SSt*Sao^~ b * ? 

r% 3i£o«ffl (ago HMJtKJ:*-n#W** 

■rziio mi*?iim*®m*7v*9 y t u 

•€-«0fe*^t,t#t,^7t:igJi&<Orr^ b 4 
? b£Mlctm£££T^M£«?<-k**T-£*o HI 
1 Oft-g-Kli, -tr;V3 1 Sr-^tf 2 O-flO-t:^^ * 
/yx^Ht, ^t;i/3 5 Sr-g-tf 6fil<0-t;W^t>*4* 
7vx* b 2 irjjqfft-f *o £<S>0!mi, *7vx* Y 
1 <0-fc;U3 1 Wi/yi? b 2 (0-t;w3 5 £<£>|i5i;:3 
U t/vx?H*f)t7 , yx^F2i: 
^ 7 -fc-v£ £ *£-£-rt J ^£*l-CV^& 0 -t^3 1 

e>-t;v3 2K*tLTii, £fflco-b;v*^i-^W, JfcK 
T1fflO-fcJu£giR1-&S SSSS, &K#fliJ<o-fc;i'4:« 
tR-T 4 E E E E OJB»-C«tt»jeflM»* J: * ? * - >* 
3i s Jll^UJ*$n*o -fe^3 2li, SKW©M*fe*L 
T, -bJU3 2tf>£Oig8&Jg5eif#0**r3£ai1--5>o i» 
i-5 i:U, -trt^ 3, 3 4?t,'8HSi*t«iLT 
JK->k-t^3 5 C^Lrtryx^ b \if>h<r>* y-fc-v* 

[0 0 10] Ltf*L£**<b, M&Ltz id K£W#ifc* 

x^ b S-^ffl-f^C: fcK-fc O^T*? ft SI^WIC^ 

liitLv>„ ^ic, ±EO«lfi*JEW» (CSP) OflfC 

If, t3tcWLTR3* J x2#=x4i:^'i)^:'C(7)tti:v^ J: 
mm Lt-z&Vlfe&Zfti tzftiZli^ *7vx? K-S!f 
«j£pTI6^- K*x7±Klfj££:ft..&*7vx? F«3* 

&a »= «■ itta mm ssm^- v x r o-js « * #j 

[0011] 



6 

[«Si^ftl*1--l>/c<6<7)#^] _LE1 65 

<Dff«fi£^fil^- f9x7±ClIlk 
LT«jfiSil*aao*y->*i^ Ft, l*^>'x* b 
Oi&ailg*^ yt-vt Lt|(Ot7yx? bKliEg 

K^x7K;fclt£:ft#53-ifc*t£tCJ3V>-C, ±E*7vx 
io ->*x^ K5ttl!-C*4ll8*yi'i? b ££)j!cU 

i^^Uitii:, gf/vx^HOifi*7vx?l-i 

20 SS^-T'vx^ b7!>q¥&-f & x? Hi, ^ft^f«^ 
0»«t**fli U:i#3f:liif/-/^ 9 Y SUBM 

t i li g * 7 v x * h a6«^jfi L Yi 
BOBff •7-fe-v*M«L, «IS^7vx^ f*q?tt 
L^rv^t § lzlie^-7->*x^ hi»BUISES*i.3t1Sf*B0l»> 
•y-fe - v^«7C<0 *7->'x^ b icii^O t /^m, S * 7 v 

[0012] 

[»i<5*»03l8] J^T, affile 
30 .t »)#iffllc:SiW-r4 0 121 Hi, 1 <o|lifi«S- 

v>T, 4 0 1 liWSJfcnrtlB^- K^x7±0*7vx^ 
b, 4 0 2 lilOt^vx? b t (O^-eii'laSrfld tz#> 
<r>* v-k-'Jilk&mU. 4 0 3 liiO^-7vx^ bX-<*> 

&&&&& w«® c ^ ■» - 1 =s:^ai7 z>&n#rtk& 

85, 4 0 4liiOt7>'xJ- bt^<0j6I*«i^ 
- K'5x7±cO*tefflfHttc^i-i.7tftO$!! ! S4-fi : d 
}ggi£j£g|k 4 0 5 liC«*yyx^ Y<Dm%<Ot8kmZ 

1tH7>'x? b*aaeBt?**o 

40 [0 0 1 3] 112 li, m 1 lCjjvr*7vx? b-CMil^ 

b^tj^if Lfc> y-t-v'ii, ^ 7 -tr - vrngmn 

4 0 2 t4>U*7/i? bfttSSIW 0 5 ICil^D^tL 

*7vx? b 543854 0 5li, p< 7 -b - v^^-ff 85 
4 0 2 *»fea*0$fL)t> 7-b-vSriaSPTtg-C^nii, 
> 7 -fe- v^SMSB 4 0 2i:>?t- v if 
£a*n1-& t |b]B#iz, $SL/:> v-b-yon^HlSt 
fcj&SfclTSo ^ •>-b-->*il5:m85 4 0 2 li, 
X-ft&frbgmLtz* v<OtfT*7v*x^ b^a 

so 85 4 0 5 ^;* 7-b-v$-Slt^^^ir<oa*0* t *Sll 
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&m&&4 0 3 i:l»t* 0 . 

[0 0 14] aft«l*Hi«4 0 3 14, > -y-b- 

8B4 o 2 jj»e»afii*^**aa»^>-j« f-t-^o&^ft 

fcWM&n\ Z<D*fVx9 Ywmn 
ffiX'&2> iflBffL Uf^5 0 2) , ttfi£jftffi4 0 

±©»at*«a t T V» & 4*B0 4*^x?hT*4Si 

x* (09xl4\ * ?-te-S>«3:flMM 0 2, a 

ftflM*tb«4 0 3. ttS&AflM 0 4^, *y->*x* h 

u#ai-&»53\, fc/ft, nrfVx.9 h#mmz-gtii 

*K J: *>#***) 0^j«t*B*i-4 (^t^SO 
5) o 

[0 0 15] t^/ini:@W7yi? 

hflDStitlSfcsi-yv x:7 H&aSM 0 5 t5> W^ffi L, 
«§8*^->*i^ K:iOf/y'i^ H&aSM 0 5 eo*f 
j£ffi$&&i!£j§1-4 (^f y-/5 0 6) o UWi*fVx.f 

hTM4, ^SS4.fiS;SI5 4 0 4**> y-t-vO^T-MISO 
««Lfc«*tCiit*#§atrifc Kt >9, * fVx.tr 

> .y-b-^SMSB4 o 2 ic*-&jaa^*>> 

v <o— U £39r $ ixtz * fV x9 Y & 

0 0 iOfRIfti, a^w&msM 0 3 

n\ZZ.<DirfVx.9 t*JtftTV>-5> 

tic J: OWmftW-*- K*xT©«**ift 

^l^v^^ic, *"?v***a*#i*at»4 0 3rtK 

MtJ§*.«it*f^Mii<o*7'yx? 1- 

[0 0 16] EUiKBLfc* 1 O*lft0lO*ffi*fflv»* 
i £K4 »), &itfVx.9 hjPBMrKfHMsSKttLT 

* r ->* x * h ««» t » o ityyx? 
f Vx.tr y<oi$m* *>z.t\z& $mn%tkm 
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IS. itfVx.9 h«sS»4 0 5<Dfl|j£imfct!j 

biz**) (flxtf, /n- *T»*«*Sr2#- hj« 

t * < $1!* 7 v x 9 Y ZfktiZI- & - t f> Tffi'C* * o 
[0 0 17] H3I4, *»WOj(S2 «3*lfc«*^-J-*r 
v^;7 hcD^tgfi5ro y tmX'h&o HI3 Kj3V*-C, 6 
0 1 K')x7±0^^yx? 6 0 

io 2 it®.<D*fv j-9 y tmm*'a 3 )tztb<D* y*-vm 

gffiSB, 6 0 3li-Ot7'yx? h X-fftytiZMlMlztt 
&tBS&, 6 0 4 \±ir?V3.9 Y ifflffcLXWffitiSL'^— K 

x r ±.o*«fflffi*i: 1-* fcttojaatif ? *r«»a 

SB, 6 0 5»±i«0^^vx^ h^H^W&aSr^f 9 
V^9 YtimffiX-bZo :<5*7"yx# Hi, aft^ 

[0 0 18] 114 14, m3iz&v&&n$iftWitfMmL 

20 tzitfVx.tr Y*ffim.£*t2>tztb<r>&kmyv-?-\-Y 
X$>i> 0 m<D*fVx.9 Yfrb&mLtz* y*-yl±, 
* ,t-s;a§fl|S6 0 2 ^Ltt^yx^ h^S^ 
6 0 5lca*0?tL, ^-^->*i^ hi!taa56 0 5(±p< y-fe 

-v^iS'isa5 6 o 2frt>m$a2titz* •vb-vamMTi 

fgT-^ti-lf, > -y-t-v3l$«g|5 6 0 2 i:j*LT^ y -b 

^-vnftmzfcztzwmziri 1 )* * v-t-vm&mw 
6 o 2 1±, ^a#*»> y -t-yo»*aftw«f?B*mas 

6 0 3 ^a*ni-4 Uf;7*7oi) o aft?ff»fs«m 

30 SB6 0 3I4, * 9 >^^T*ffiij5e$tT.4— 5cB#ra<0^^< y 

-t-v*a^:«fiB6 o 2*»ca»*ft&fta»t>> 

7 0 2) , r<0*r->*x^ hCO^gSra-Tvi* h *M« 

KMasMagse o 4 Ka*ni-*«, rBM«fcagB 

6 0 4I4, > ffe-5?a*««6 0 2 Sr^Lt^lfiS 
fltT'yx? Y[ZWitfVx9 V ^-^AZ^SStH 

[0019] aawtta^flwusfc-fci 

40 tO^ffi^iO^^yx? h^Pj^Jfl-a^*)^ -y-t- v 

r«*l- 4^F*>^a t & o fejaao»*«o* ■/ v x 9 
\-frh<r>&m%h* vt-v<D$i.tmm.izm : >> z. t izx 

&*fVx9 HZjgH1-<&aft?ff«®<0«|fB«r«a3 
U Si««ti*ryxi' M:gtyyxy h SrSUI^ 
1"4<t -5 K»^1"*r i: <>nr^-Cfe4o a±K9!LfcJ: 
d»C ^2<O^JS09co*i*«-fflv>«,ci:Ui 0, aftW 
tft^«-WfS1-<i>3ti<)lC^ 1 cDlg^JO^ftT-^J&^ft*; 

im*fVx.9Y*&n ffivtm vmm l b#* t- bu »i- 

50 SitCT(|t44fcft, ^t4ofc*7"yx^ b Sr 
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? h sr^fiE-r * tzibnnm izmm-r & - 1 % 

[0 0 2 0] I5li, *§£W(D%3<7>$k1fomi7F-f*-7 
Vs.*? hcD^tlWyD^^HITi^o H5Kj3V>T, 8 
0 2 lilt»t/vx? h tmmift*) tz#><r>* -y-fe- v 
vk^mU, 8 0 3 li;©*rv'i? hT-ff^ix^^SU 

* a *#«uR* , *ffli * *i - 1 i -t & aft mm 

mtftthU, 8 0 4 li*7y'x^ h £l|IJ|& LTff^i^^- 

aSB, 8 0 5 BiiOt/vi^ KDS^Ma* 1 }? 7 * 
^v^* h^aSB, 8 0 6li:©*7vx?K?)W 

rv>4rv»»^Ktt, ft TOJ 

tt8ttaSfllfR8 0 6 14, S^Otc^-^vi^ M*£ 

j&ztitzw&-?\i.wmmk Lxm roj XBases nrs 

[0 0 2 1 ] El 6 14, II 5 tc^-f^-yv'i^ h izX <0 ft 

■T-vi* -y-t:-vl4, > ? -tr - v£tg 

«Si58 0 2 ^Ltt^/x^ hMSSI58 0 5 lci§£o£ 

*l& 0 *7v?x^ h^ascs o 5 ii, t -y^-vm&m 
8 o 2 frbmzaztitz* v -t- istmm°Jifex~$>ti 

14*, ^ y-fc-->*i£5:{IgB8 0 2 i:^ -y-t-v£§ttIRo 

jtir*a*Di-* tmmz, gmLtz* vt-vopimz 

fc£?zi&mZ?T7 0 * ft- VJHSWSI58 0 2 14, 

^Tt.pt ?*-i'0ft*aftffifiHlltfttt , ai'8 0 3 

Z Uf7/9 0 3). iift«f»fHttmffi 8 0 3 14, * 

nffiVimmmztitztmmL Ury7 , 9 0 4) , - 

Z i d CfB««!a»8 0 4 tiftlti. 
[0 0 2 2] Mtt»affi 8 0 4 14, aftffigfrg&ffiSB 8 
0 3 Lfc&©a»«rS»j\ 

ru #»isft-cv>4 tst^vx^ h*« 

•^9 0 5) , ^?'fe-y»Si»8 0 2t^LT«» 40 

H:WLtt7-vx? h*SUBft1-4|§ , ©filll» 
^vt-/*lftL (^f 7 7"9 0 6) , IgSMfcSHtft 
8 0 6 Ktt TOJ *»»»SfL-Cv»4 (gt/vxn# 

ft.**ftfc1-*o H4, Wt7-/x^ 

2 ) , > v -tr - ->*JS£ffigB 8 0 2 lilKSilftJBHff ft 8 0 6 

Kit ru a*ttttsifcv»#t»f Uf^gos) , « 
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7-t-y'ISIiS8 0 2 14, %fi»at1««8 0 6 \Zi& 
r 0 J *«»tt*ifcv»iilf Uf -;7"9 0 5) , giJBM 

^£a*PL Ufv7"9 0 8) , S^IMfIi7y'x 

9) o «3S*7-Viy- h»iBUI»^^ tfc* 
H4, -e-OBOBSt^ f-fe-y^WLTBUBftiftRfc 

o D , &wL&mmWi8 o 6»c»tt$*tTv»6«[ roj 

HUt^9 10), S«UfcB0»«B^ y-b-v 

[0 0 2 3] W±©^3HJ£^©^fe*ffl^>-5.c:il-J: 

^4SUfcSS*7yx? McgBLT, aftffrttSW 
»*8 LfcR*j&T&JK LfcJOWS i: !4^©JHff T^fll* < ffi 
it7y*x? f*BUIlfe"j-*i t*»-C*, «*/yx^ h 
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